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INTRODUCTION 

This Support Document fer PCB Marking and Disposal 

Regulations provides information and data that expand the basis for this 

rulemaking contained in the Preamble. This Document provides a history 

of events ·1eading to E?A's initiation of this rulemaking. This Document 

also includes a reference to the very detailed discussion of the health 

and environmental effects of PC3s presented in the preamble to the 

toxic pollutant effluent standards for PCBs which were promulgated by 

EPA on February 2, 1977, under the authority of Section 307(a) of the 

Federal Water Pollution Control Act. Those standards are attached 

to this Document as an Appe~dix. 

This Document also includes a discussion of the economic 

consequences of the proposed regulations. ihe discussion is derived 

from a report entitled Microeconomic Imoacts of the Prooosed Markinc 

and Oisoosal Reoulations for PC3s submitted to :?A under contract 

by Versar, Inc., of Springfield, Virginia (a research and ccnsul:ing 

firm) in April 1977. 

Finally, this Document includes the Official Record of 

Rulemaking -- Marking and Disposal Regulations. 



1. BACKGROUND 

Polych1orinated bipheny1s (PC3s) are mixt~res of the chemical 

compounds formed by the chemical bond of two benzene molecules 

(biphenyl) with varying numbers of chlorine atoms attached to the 

biphenyl molecule. The biphenyl molecule has ten positions to which 

chlorine can be attached. There are 209 theoretically possible 

isomers;. that is, there are 209 different ways in which one to ten 

chlorine atoms may replace hydrogen ions on the biphenyl xolecu1e. 

About 100 different ch1orobipheny1 isomers are found in commercial 

PCSs. The pure isomers of chlorinated biphenyls are crystalline at 

normal temperatures. 

PC8s are among the most stable organic compounds known and 

exhibit other properties that render them extremely advantageous 

for use as dielectric and heat transfer fluids. 

The synthesis of PC3s was reported as long ago as l&Sl. 

Successful co~.mercial production of ?C3s in the United States began 

·in 1929.l/f./ With minor exceptions, the Monsanto Industrial Chemicals 

Corporation has been the sole U.S. producer of Arociors~ for severai 

years. Some domestic equipment rr.anufacturers either modify .4roc1or 

themselves or have Monsanto prepare special fonnula:ions for them. 7hese 

have been marketed and used in their produc:s under the vairous trace 

names listed below: 

Registered Trademark. (This will no: be footnoted further in :~e 
text, either secarately or in conjunction with a soe~ific 
Aroclor, such as 1016, 1242, 1248, 125~, 1250, or 1252. 



* 

Name: 

Aroclor"' 
Aroclor S* 
Asbestol* 
Askarel ** 
Askarel** 
Askarel** 
Ciilorextol* 
Ch1 ori no 1 * 
Clorphen* 
Oiaclor* 
Oykanol* 
Eiemex* 
Eucarel"' 
Hyvol* 
rnerteen* 
No- Fl arno 1 * 
Pyranol* 
Saf-i-i<uhl* 
Pydraul"' 
Thermi no 1 * 

~egistered trader.~rk 

Manufacturer 

,"1onsanto 
Mallory 
American 
Hevi-Outy 
Ferranti-?ackard 
Universal :~fg. 
All is-Chalmers 
Sorague Electric 
JARD 
Sangamo Elec:ric 
Cornell Oubilier 
l~cGraw Edi son 
Electric Uti1i:ies 
Aerovox 
Westinghouse Electric 
Wagner Electric 
General Electric 
:<uhlman Elect;ic 
Hydraulic Fluids 
Heat Transfer Fluids 

Generic na~e used for nonf!a~acle insulat~ng liquics in 
transformers and capacitors. 

Other domestic usage depends on imcorted ?C3s ~nown to originate 

in [taly and ;ranee. Some PC3s may be impcr:e~ frcm other countries, but 

this Mas not :;een def~nite1y ascertainec. 2ecac:11orobipheny1 is impor:ed 

from rtaly for ~se in invest~ent casting ~ax, and :~e various ?S3s 
T/ 

imported from France are Jsed in the ccoi~ng systems of ~ining ~achine~y.-

~n estimated 55 to 70 percent of dame~:~c sales of ?C3s is :o 

~anufacturers of alternat~ng current licuiu imaregnated capacitors, anc 

' . d - - - l; tne remain er :J manurac:urers or transror~ers.~ 7ransformers, ~hie~ 

contain 2,000 :a 2,SOC ;ounds of ~cas on the average (nor~ally a ~ix:ure 

of 60 :a 70 ;ercent JC3s and 30 :a lQ oercent :r~cniorocen:ene) are 

,., 
/ 



primarily used to modify voltages duri-ng the distribution of electrical power. 

Approximately five percent of the transformers in service in this country 
.. 

contain PC8s. Most transformers now contain mineral oil instead of PC8s. 

Capacitors containing PCSs are of two general types: sma11 capacitors 

that are built into electrical equipment such as fluorescent lights, TV 

sets, and small motors; and large capacitors that are used as separate 

units in electrical power distribution systems and in large industrial 

equipment, su'ch as electrical motors and welding machines. PCSs are used 

in about 95 percent of U. $.-produced liquid-impregnated capacitors (most 

small capacitors in radios and other electronic equipment are non-PC3-

containing solid state units). l! 

Over the past four years the domestic production and use of 

poiychlorinated biphenyls ·(PC8s·) has been approximately constant at 40 

million lbs/year. JI Figure 1 sumnarizes the distr~bution of domestic and 

imported PC3s . JI 

Estimates developed for total PC3s production and use in the 

U. S. since their introduction to industry tn 1929-30 are ~resented in 

Table 1. J! These data define the estimated proportions of ?C3s used in 

various applications, and an accounting, based on availabie data ~ius 

estimates, of the current distribution of this material. Of the roughly 

1 .25 billion pounds purchased by U. S. indus~ry, it is estimated that only 

55 million pounds, or 4.4 percent, have been destroyed by incineration or 

by degradation in the environment. About 60 percent of the tctai domes:i~ 

sales is s-::iii in service -- airr.ost all iii capacitors and transformers. 

The remaincer, about a.~o million pounds, is in the envfronmen:.JI r • ; -........ .:::i 

es~ima:ed that 290 million ~cunds are in landfills or dumos and 150 million 

pounds a re 11 free 11 in the general environment 

3 
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Estimates of Cumuiative PC3s Production, Usage, 
and Gross Environmental Distribution in the United States 
Over the Period 1930-1975 in Millions of Pounds 
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and presumably available to the biota. 

The amount of PC3s in landfills and dumps is about ::..io times the 

amount of PCBs already free in the environment. The material in land 

disposa1 sites may be considered likely to become widely dispersed over a 

long period of time. The length of time required can only be speculated, 

but it is probably short in comparison to the time required for degradation 

of PCSs by natural precesses. Thus, release of PCSs from landfills by slow 

volatilization and leaching could compound an already severe environmental 

bl l_/ 3_/ pro em. 

A material balance for PCSs production, sales, distribution, and 

production wastes in 1974 is presented in Table 2. l! jj The rel iabi1 i:y 

of the values was estimated by the same methods used in Table 1. The 

amounts listed under "scrap PCSs incinerated" are based on all cf the PSSs 

incinerated (at the recorrnnended temperar:ure-tirne condidons of 2000 degrees 

and 2 seconds dwell time) in the U. S. during i9i:.. 

A tabulation of the best avai1able estimates of the imount of °C3s 

presently in use_ in electrical equipment is included in Tabie 3. ii T'.1ese 

data reflect what is currently estimated co be in service and the nor~al l; 

expectancy of a new article or equipment. 

The failure rate of electrical tnnsfJrrners and ca.pac~tors ~s :ery 

low -- less than one percent per year. Furtner, :he likeiihood of 1oss.of 

PC3s as a result of equipment failure is less than one-tenth of :he :af;~re 

rate because transfcr.ners and capacitors are~s-nstruc:-;ct usi 11g sea 1 ed 

containers of high quality. These containers can be damaged ln ac:l~ents 

'-"Mich resuic jn :he loss of PC3s. Transformers and capaci:ors are 'Jsua:~ / 

0 



iab1e 2 

Estimated Production, Usage, and Losses of PC3s in the United 
State During 1974 in Millions of Pounds 
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Taole 3 

Estimated Current Usc:s of E1 ectri ca 1 Equipment Con ta i ni ng :::icas 

Transformers (S~ of all liquid filled transformers) (lO year life) 

140,000@ 2150 1b PC3 (3000 1b liquid) = 300,000,000 lb PC3s 

60% utility 
20% office, aoartment, commercial buildings 
20~ industrial buildings 

Larae Hich Voltaae (Power Factor) Caoacitors (20 year life) 

8,000,000 units @ 25 lb PC3 = 200,000,000 1b ?C3s 

95% uti1 i ty 
5% industrial 

Fluorescent Licht Ballasts (15 year life) 

300,000,000@ .1 lb PC3 = 30,000,000 lb ?C3s 

95% large buildings 
5% homes 

Hioh tnt2nsitv Licht 3allasts (20 year life) 

25,000,000 @ 2 lb PC3 = 50,000,000 lb ?C3s 

3~~ utility 
77~ highway ~ept. 
20~ buildings 

Small Aoolicance .Caoac~:ors (7V, microwave ovens, ream air conditioners) (1 
year life 

50,000,000@ 1 lb ?C3 = 50,000,000 lb cc3s 

90% homes 
10% large buildings 

Laree Low Voltaae Caoacitors (motors, welding mac~ines, ~tc.) (15 year 

20,000,000 ~ 3.5 lb PC3 = 70,000,JOO lb ?C3s 

5;.~ utili:y 
i5% industrial and c~rrmercial 
20% homes 

, . - ' 
I 1 - ::> ' 

' - ' 

GitilNO TOT . .ll: iSO.SGO,JOO lb :JC3s in '.JS 

3 



removed from service due to obsolescence rather than because of failure. J./ ;J 

In 1966, PC8s were found in fish in the Baltic Sea.£./ ihese 

chemicals then '>'iere discovered in birds and other animals. PCSs 

have now been demonstrated to be globally distributed. 11 In 1969, PCSs 

were determined to be the causative agent in an outbreak of a disease in 

Japan now called "Yusho" or "rice-oil" disease, which sterrrned from PC3-

t . d k' ., 71 con aminate coo ing 01 .-

ihus, in a relatively short period of time, a man made comoouna 

which was introduced into cormierce for a relatively narrow purpose, a 

contained use, ·~as broadened through new applications and distributed into 

the environment, and then discovered to be hazardous to animals, bircs, 

fish, and man. 

In 1971, there was concern that Peas apoeared to be an ever­

expanding problem whose potential limits were essentially unknown.21 Sy 

mid-1971, Monsanto had voluntarily terminated sales of Aroc1ors (?C3s) 

and polychlorinated terphenyls (PCTs) for all but closed electricai system 

uses. At the same time, Monsanto offerec! to incinerate a1i liquid 

waste PC3s, and terminated production of the mos~ highly chlorina:ed 

i-1 ro c I o rs . .§/ 

In December of 19il, the U.S. Deoar:rnent of Health, ~duca:~on, ~nc 

welfare convened a two-day open meeti;ig to discuss the widespread usa ::nc 

dispersion of PC3s. ihe meeting was broadly at:ended by scientis:s anc 

administrators from throughout the world who were concerned with :h1s 
. 0/ 

prob 1 em . ..:::. 

9 



During 1972 and 1973, the Food and Drug Administration established 

limitations on PC3s concentrations which were designed to eliminate the int. 

state transportation of a number of PCS-contaminated foodstuffs and the use of· 

PCS-containing food packageing materials.!! l.Qj 

In November 1975, E?A, in cooperation with other ~deral agencies, 

held a National Conference en Polychlorinated Siphenyls (PC3s) which 

discussed the latest findings about these chemical substances . .:! 

Limitations on discharges of toxic pollutants like ?C3s from 

wastewater streams are authorized by Section 307(a) of the Federal ~ater 

Pollution Control Act (P.L. 92-500; 33 U.S.C. 1317(a)). Such a limitation, 

in the form of a standard, has been promulgated for electrical caoacitor 

manufac:urers and electrical transformer ~anufacturers (40 C.F.R. 129, 

published in the Fe2eral Register on February 2, 1977 (42 FR 5532)). 

The discussion of the adverse envircnmen=al and heal:h effects 

of ?C3s contained in the preamble to :hose ef-::luent standards 

is detai1ed and inclusive. That disc~ssion is included in the Apoendix 

to this document. 

FOOTNOTES 

l/ USE?A ~ors. ?C3s in ~he United States: [ndustrial Use and ~~viron­
mental Ois::ribucion .. =eb. 25, 1976. 1/ersar, lnc. 

21 

3/ 

J./ 

Hut::inger, 0., Safe, S., Zitko, '/. 7i1e :nemist;·1 of .:c3s _. 
C~C P;ess. 

USE?A-OS'WMP. 
landfi 11 s and 

?rel iminar·1 .~ssessment of :ic3 O~soosa: 
Incineracors. Uncatec. 

USE'A -OTS. ~ational Conference on 'ol1chlcr"nac2d 
19-21, i9i5. Cnicaco. (11. ,"1ar-:h 1975. 
_;._;;.._._-..;'--"---'-;.;_;_::..;::...;.;:...;~...;_;_ 

'JSE?A-QTS. 
:~ecul at~on 

10 

~. . 
:::n<?!l't:S, ·10·1. 
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National Swedish Environment Protection Board. PCB Conference Seo. 
29, 1970. Stocl<ho i m. Oec. 1970. 

Interdepartmental Task Force on PCSs. Polvchlorinated 8iohenyls 
and the Environment. May 1972. Washington, O.C. 

Monsanto Co. Presentation to the Interdeoartmental Task Force on 
PC3s. May 15, 1972. Washington, D.C. 

US-DHE\ol, NIH, National Institute of Health Sciences. Environmental 
Health Persoectives, Environmental Issue, No. 1, Aoril 1972. 

38 F.R. 18096 (July 6, 1973). 
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r I. - ECONOMrc CONSEQUENCES 

General 

The propos~d regulations cover:* the marking of newly 

manufactured PCSs and PCS-containing equipment; and the marking, storage for 

disposai, disposal, and recordkeeping requirements for exis:ing PC3s and 

manufactured items which contain PC3s. The proposed effective date of these 

regulations is January 1, 1978. The EPA has funded an independent analysis 

of the economic impacts of these regulations. The results of this study 

were reported in the Task Report Microeconomic Irnoacts of the Prooosed 

Markino and Di'soosa1 Re<iulations for PCSs.l! Limited numbers of this 

report are currently available from the Office of Toxic Substances, and 

the report '"'ill shortly be published through the national Technical 

Infor~ation Service (NTIS). The following paragraphs and tables which 

surrmarize the estimates of the economic imoacts of the proposed regu1ations 

are taken from this report. 

The Toxic Substances Control Act requires that PC3s not be used 

after -ianuary i, 1978, except in a totally enclosed manner. ·~ie<::trical 

equipment manufacturers have indicated cha: :here will probably be no 

PC3-containing transfor~ers ar large caoacitors manufactured after 1977, 

and only two manufacturers of small capacitors ha~e indicated that they 

may continue t:o use PC3s in t.hei r products juri ng i 978. Therefore, t.~e 

proposed r~.Jles ·11ill hal/e minimal imoact en new ?C3s. 

The major imoact of the rules will aooly t.o the owners ana users u• 

c:.irreni:ly operating ?C3 caoacitors and t;ansfor:ners. These Jersons .,.ii:i '::e 

affec:ed jy increased costs due to the SDecial mark~ng, s:orage, disposa;, 

and recordkeeping :ha: 11jiJ '::e recuired for tnis e~uipmen:. 

See ..lddendum 

12 



For purposes of analysis, existing PCS ~lectrical equi:ment 

has been classified in accordance with the following categories: 

PCB transformers @: 

2150 1b PCSs 
3000 lb liquid 
6500 lb drained weight 
40 year average life 

Large High Voltage Capacitors (LHV) @: · 

25 lb PCSs 
120 lb iotal 
20 year average lif~ 

Large Low Voltage Capacitors (LLV) @: 

3. S 1 b PC3s 
20 lb iotal 
15 year average life 

High Intensity Discharge Lighting Capacitors (HID) @: 

2 1 b PC3s 
8 lb Total 
20 year average life 

Small Appliance Caoacitors (SA) @: 

lb PC3s_ 
5 lb Total 
15 year average life 

tiuorescent Lighting Ballasts (~L) @: 

0.1 lb PCBs 
3.5 lb iota1 
15 year av~rage iife 

ihe total numbers of electrical i:ems containing °C3s 1s sum-

marized in Table~. 

l 3 



Oisoosal Costs 

The estimated amount (in pounds) of PC3 electrical ecuicment 

requiring aispcsai in 1978 is sumnarized in iable ~. 

ihe proposed regulation requires that all of this material Je 

incinerated with the following exceptions: 

iransfor:ners may be dis:Josed in chemic::.1 ·r1aste landfills i: 
t~ey are fiushed to remove at least 98~ of the PC3s; 

Capac'.tors may be disposed in chemical waste landfills until 
Juiy i, 1979; 

Small aopliance caoaci::ors and fiuorescen:: light :ia11asts in 
private residences may be jisposed in sani:ary 1andfi1~s; and 

Small capacitors (inc:uding fiuorescen-c ;ight :a11asts and 
H[J caoaci::ors) need no-c Je removed ~~om equipment wnicn is 
disposed in sani:ary landfills. 

3ecause of ::he higher costs of ~ncineraticn, it ~ay ~e assume~ 

:::iat few ca::ac'.:ors '.<1ili be incineriJ.tetj unti1 af:er Juiy 1, 1979. ~;1e 

ucper es:imates af inciner!Cion requiremen:s are sncwn be1cw in Jo:~on 

~nicn assumes :iat ~1i JCS-containing caoac~:crs are removed fr:;m eauic-

~ent befcre j: is sc~aooed. Option 2 is araoabl; ~~ere real~st~c 

es:i~ate of dis:::.csai re·Juirernents as i: a.ssumes :ha: 2/3 cf aii smai~ 

aoo1iance ~~:;ac ~:ors, :~re capaci :Drs, :r.d 
. . . ... 
!l 1~1t: :·2:1~S~S 

not removed frcm :ne equipment. Cot~on 2 s:ill resul:s ~n :he ~equ~rement 

:o ir.cinera:e lar:;e numbers of fluores.::en:: 1i:;nc ~a1:asts ·;--:;m :::;r.:merc~a~ 

ana indust~ial juildings. 7he JC3's in =~ese jal:asts are very ~e1: 

c::intained, ~r.d .ili gration -· .... Q,("Q.;""'-c. 
'·'-. - ... ' - ' 

Jotion • .~ ;res2n:2d as a 
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differs from option 2 only in that it allows the continued disposal of 

fluorescent light ballasts in chemica1 waste 1andfills. 

The disposal requirements after July 1, 1979, are summarized 

in Table 6 for each of these three options. The disposal requirements are 

expected to decrease by about 7 percent per year. Only S percent of the 

PCBs presently in use will still be in use 42 years from now. 

The effect of the various opti ans on the di sposa 1 of the PC8s 

is summarized in Table 7. 

Chemical Waste Landfil1 Costs 

There are sixteen landfill sites in the U.S. which have ~een 

identified as sesure or chemical waste landfills by the Office of Solid 

Waste, E?A. A preliminary survey shows that fifteen of the lancfills 

will accept PC3-con:aminated solid waste such as caoacitors and trans-

for.ner internals. :-iowever, some of the sites in California serve only a· 

limited locale. The sixteen sites are scat:er~d throughout the coun~ry: 

nine Class 1 landfill sites in California; one in Idaho; one in Illinois; 

one in Misso~ri; one in Nevada; two in New York; and one in Texas. These 

landfills range in size from 32 acres to 390 acres, with ~ost estima:ing 

operating iifetimes greater than 10 years. There are no Class 1 lancfiils 

in Puerto Rico er any other American possessions er territories. 

Costs for discosal in chemical waste landfills are highly variacle 

depending on location and area serviced. Landfi~ls in California are 

county operated to service specific nearjy locales; they impose relatively 

low charges plus additional state fees. Sites which service a number cf 

, ~ 
i I 
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States typically charge from 51 .CO to 510.00 per cubic foot of ~aterial 

disposed, excluding freight or State fees. The lower costs are largely 

found in California and the West where climate and soil type allow 

location of Class landfill sites close to the counties which are serviced. 

The facilities in the East service the Eastern States and par:s of Canada, 

and must ;Jro•tide impermeable 1 iners and more stringent monitoring and 

leachate C8ntrois, thus making disposal more expensive. 

During 1978, 275 ~illion pounds of capacitors and ~isce11ar.eous 

equicment at 150 pounds per cubic foot, and 22.3 milli0n pounds of :ra~s-

formers at 1CO pounds per cubic foot iilay require disposal fn c:-iernica.1 

·r1aste lanafiils. This amounts to 1,330,GCO cubic feet of landfill 

capaci:y necessary for capacitor dis:osa1 and 228,0CO cubic fee: fer 

transformer disposal. These recuirements will drop as land dis~osal of 

capacitors is phased out during 19iS. 

Total c::ists for chemioi ·,1aste iandf11i in 1978 are es:imated a;: 

2,osa,000 cubic feet x 53.00 ;er cubic foo: = 56.li ~i1i1on, Jlus trans-

ocr:ac1on coses of S0.02 pe~ ~ound (lCO ~ile averase :rip) x 293 mi~~ion 

l:is = SS.36 :ni11;on. lhe tn::l c::emic::i ·..ias;::e 1andfiii ::!is:osa~ ::cs:s 

·r1iil Je 512.13 ::-:ill ion. nowe·ter, :his :i'.et~cd df ctis;:;osal is .::.:rrenc::y 

specified 'Jy ':.he American National St.:.ndards insti:ut2 (,.),;·1SI) ·1olun::=:rJ 

standard for 
? I 

:ic3s ::.l, and is emoioyed :Jy most utilities and 1arse ;ncc;s~ 

trial users. 7hus, as ~uch as 50 million l'Js of eauipmen: ni;n: :e 

~rcmulga:ec. The a~di:fonal costs ;ncurred ~Y :he :r~:osec reguia::~:n f:r 
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chemical waste landfill therefore .,...ii1 be less than SiO million in 1978, S6 mil­

lion in 19i9, and about one million dollars per year thereaf:er uncer co:icns 

l and 2, since only transformers and containers (such as emoty drums) will 

be authorized for chemical waste landfill disposal after July l, 1979. 

This projected demand for chemical waste landfill is not expected to have 

a significant effect on either the availability or price of such service. 

Under option 3, chemical waste landfill would be required by an 

additional 393,000 cubic feet of fluorescent light capacitors, increasing 

the chemical waste landfill costs to about S2.2 million oer year. 

Liauid Incinera:ion 

Most 'CS-containing ·1i~uids are currently diseased of jy inciner-

ation. The major incinerators ooera:eG by ~or.santo and the General ~lectric Co 

wi 11 cease opera ti on before 1973. 

Che:n-Trol has a par.ented ::ir::::c::ss of disoosal of ?C:3s b:1 mixing 

?C3 licuids wit~ waste solvents and other hydrocarbons and using the 

mixture as a fue.1 in cement kilns fer :he manufacture of suei:ic.i cements.11 

A report on the burning of ?C3s in a cement kiln of the St. Lawrence 

Cement Co., Mississauga, Ontario, Canada, is encouraging, in tha: i: has 

been de:nons:ra:ed that the ~as:e 1i~uid 'C5s can be ccmoleteiy ~estrJyed 

(greater than 99.99: destruction efficiency) wnile, at :he same :~me, the 

HCi 1iber-a:ed ir. the des:ructicn re~c:icn neutraiizes uncesiraoie excess 

ai~ali in :he cement croduc:. This licuid PC3 was:e des:r~c:icn acoroach 

shows 5rea: Jromise and a survey is being mace by ~ersar :o :etermine :he 

potential use of tnis process in :he Uni:ed Sta:es. 
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The Florida Power and Light Ccmcany has conducted tests to 

determine the fe-asibility of PC3 destruct~on in a power ::ioiler. Howe 11er, 

the results are c:nsidered preliminary. According to a representative of 

the company, c:mbusticn temperature and dwell t~me meet the pr8posed ~?A 

disposai regulations. 

A review of :est jata indicates that destruction of liqujd JC3s 

by co-incinerat~on ~ith sewage sludge is not ~esirable, ~n that the avera~e 

combustion temperatures ac~ieved in this operation (950 deqrees K, 150 degrees 

F) - . r1 • - - . . ~/ are insufr1cient to ~nsure 39.99% ?C3 Jestruct:on err1c1ency.- Cr~:2r~a 

for destruction of ?C3s in sewage sludge at levels of aoorox~;roately 23 :ism. 

dry ~asis, are discussed in the ~ederal Register of Thursday, June 3, 1975, 

Part I'I, Ir.~. 22531) . 

. .\total C:ernand For incineration of .=>(3-con:.ain:ng liquids, in-

eluding solvents from flushing of transfor:":iers, 1s :xpec::ed to :Je a.oprox:;n. 

1a,ooo,ooo lb/year (lG,500,JOO lb/yr of ?C3 l:cuids and 7,~ao,aco lb/yr 0f con-

volume of :=>C3s a: a c:::s: r:,f about SO.~S .:er :::ound, alus ~er:iaos an aad1:::cn-.:.i 

SO. 1 5 ::er :icund for con:ainers and ::ransocr:a:1on, fJr a ec:Jncmi c 

imcac: of s~.l million ~er year. However, since ::ne 
- ' . ... .. cos::s Jr :is:::osa. Jr 

the PC3s 'NOuid te inc.Jrred by indus::y ·Joera:~r.g ~i1 .:.cccr::ance wi:h ::-:e 

ANSI s::andard, :hey cannot je at:::itu:ed :::: :~e reauiremen:s :::f :~e ::r:::cose~ 

T:::::al costs af liquid inc~neration jue :o 

contaminated solvents resui:ing rrcm f~usi1ii1g :ransf:::r~ers :::: re~uce :nei~ 
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Solid Waste Incineration 

Versar estimates that beginning in the middle of 1379, bet~een 

74,000,000 and 253,000,000 lb per year (see Table 5) of capacit~rs contain~r.s 

PCBs will have to be disposed of by incineration in the United Sta:es, 

depending on the final PCB disposa1 regulations. The following sec:ion 

surrrnarizes infonnation of the technical and economic factors v1hich can 

affect disposal of these materials in light of the ~roposed new inc~nerat~on 

regulations.· 

Sasec on the latest E:P.t\ national sur·1ey of c::irmiercia! haza:dous 

waste incineration facilities, there are approxima:eiy twenty li~uid waste 

incineration operations which will net or do not have the caoabili:y of 

handling solid PCS wastes. There are three ins:a11a:ions which ~resen:ly 

have the capabi:ity of handling both solid and liauid 'C3-conta~nir.g wastes 

and which have the presently reauired envir::inmen:a1 aoprovals. Additiona~1y, 

tnere are t'tiO installations which have 1iauic PC3 incineration :::aoabili::1 

and one insta11ation with both solid and licuid PCS ~aste incinera:ion 

capability which are awalt~ng s-:3.te opera:ing ~er.ni:s. There;: is one fac~~i::1, 

presently shut down, which has state au:horization (as of 1;7~) :o ci~~cse of -

liquid PC3 wastes. 7he two liquid PC3 was:e incinerat~cn operations 

carried on by industry -- General ~lectri: at Pit:sfield, ~assachusetts. 

and ,\lonsan:o at Sauget, riiinois -- ·~iii be shu: d01-1n we11 before the 

prooosed disoosal regulations take effec:. 

The three currently ooerating incineration faci1i:ies wit~ jo:~ 

liquid and solid ?C3 disposal :apabiii:ies are ai! owr.ed by .~o~~ins 

~nvironmental Services, :nc. 7hese units are 1oca:ec in ~cgan 7owns~iJ, " . :1 ....... ; 

3a:on ~ouge, Louisiana; and Hous:on, 7exas, anc eacn se:ves ~ five :o six 



state area. Oata from a recent c2st burn of shredded capacitors at 

Houston faciii:y indicated that this unit processed aporoximat2ly 7C0-300 

pounds per hour of shredded capacitors containing 21J~~ PC3s. 1:1is ':lurn 

resulted in a PC3 destr'...lction efficiency of greater than 99.99°~.i/ 7he 

residue from the burn contained approxi~ately rr.1 porn PC3s. Total dwell 

time 'lias 2.5 seconds andccmbustionternper~ture ranged frcm 2,000 tc 2,:.1.00 

degrees F. Number 2 fuel oil was used for a heat supply and a fuel oil/ 

solid ?C3 'rlaste ratio of aporoximateiy 1.3 gai. oil/~':l solid .JC3 •;;ast2 

was required. A test burn was also conduc:ed an whole caoaci:crs. JC3 

ieveis ~n :.:he ;ase0us emissions ·..ias less t!lc:n J.001 gm/kg .Ji ta-::a1 feed. 

However, the residue had close to SCO porn of ?C3s ~aking :~1s ~a:er~al 

unacceotab1e for disposal iri a landfill according :o t;ie pr:Jposed disposai 

reguiar:ions. 3ased on these limi:ea dar:l, i-:: is je1ieved :hat cc3 :aoaci:or 

disposal ooera:ions should je conducted wi:h shreaded feed ~a:2r1ai. 

In Jrder :o conform :o :he :rooosed incinerat~on 

and oxygen jn :;-:~ s:ack em1ss1ons. :n ~adi:~on, sui:able . .. .. . . 
1ll111ng -etJu~;rr:e~: 

:o the Houston ~ni:. 

The scruboer ~ater discharge r~om :he ~ous:on :esr: Jur1 contain2a 

S-10 ocb of ::c3s . This cCJncenr:ration r::.noe 's ~hen ~s recres2:::.:.:~ :e :J-:-

:rea:menr:. Ec~i:ment -or :~is ~ur:ose ~ould ~nc:uce ~ =~xec :ec s;s:em 



containing activated carbon treatment. Equipment for this purpose •t1oulc 

include a fixed bed system containing activated carbon and suitable 

filtration equipment to remove particulates from the feed to the carbon be~. 

The spent carbon would be incinerated in the rotary kiln unit after 

suitabie dewatering. 

A preliminary estimate for the cost of a complete shredded 

caoacitor disposal unit based on the Houston design is $5.0 million 

installed. This unit is believed by Rollins to be capable of processing 

30GO lb/hour of shredded capaci:~rs. ihe same unit c~uld handle 500-1000 

lb/hour of liquid PCS wastes as a blend in the fuel feed to the incinera:Qr. 

A breakdown of the investment cost for the dual our~ose unit is shown in 

Table 8. ihe annual costs of operation have been determined based on da:a 

from the ~ouston facility :est burn cf shredded capacitors and engineering 

estimates, and are tabulated in Table 9. All costs are shown in 1577 

dollars. 

The uni~ cost of S2c/lb for solid and liquid :cs was:e disocsa1 

reoresents an uoper 1imi: for this cos:. The major cos: i:2m in~clved. 

fuel, can be averaged down thr:;ugh the use of inexpensive was:e soi vents 

which are currently used by the cor.mercial incinera:icn facilities. 

ihe tctal annual ooerating costs for ?C3s dis:csai ':J inc~ner-

ation, depending en the final ~PA discosai regulations, are :abu1a:ec in 

7aoie 10. 

3ased en the es~irna~ed na~~onai Cis~r4~ut~on 07 sui~d ?C3 

.,.,.as :es , a :reiiminary assessment nas been .11ade 

u:ion of the new incinera:ion facilities which wouic Je 1e~~ec ln :;73. 

This distribution is :a8uia:ed in Table 11. 
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[ncineration costs would be reduced somewhat by operating fewer 

but larger incineration plants. However, reduction of the number of inc~n-

erators would increase tr3.nsportation costs far ·"'aste PCSs. 

rt is estimated that the net on the labor force star:ing 

in 1979 (after eliminating the labor needs of chemical landfill operations) 

would be an increase of o-ao jobs, depending on the final PC3s disposal 

regulations adopted. 

Transoortation 

For distances av~raging 400 miles and for truckloads or less-

than-truckload shicments fr:m 500 lbs uo, shipoing costs for PC3-containi~g 

equipment may vary from S.015/1b ta S.05/lb. At greater or lesser d~st3nces 

costs vary aroportionately ~o mileage. Since lesser distances are associa: 

with larger waste amounts (jecause incinerators are located near centers af 

. .. . ) pcpu1a<..iOn, S.85/1b is a safe upcer 1 imit fer cos:s of transpor:~ng ?C3-

containing oroduc:s and ~ixt~res. At 300 million lbs/year the total :rans-

;iort cost ·,.,oula be SlS million. 

3y establisning storage at user si:es ana/or at inter~edia:e 

collection centers, i: would be possible :o i:wer :~e sum of ex:ra s:orage 

and transport costs belc~ :his uoper bound jut not drastically, unless a 

number of new ~ncinerator sites are optimally lcca:ed. 7he siting cf new 

incinera:ors would ~squire :he further :rade-off ~e:~een caai:a: rac:~er; 

costs of the incinera::rs and transoor:ation c:s: recucticns. S~vera~ 

3ddi:ions oeyonG ~;.e :nr2e incinera:crs ::.a: ' . . acc2c: :o~n soi;~ 3.:liG 
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PC3 waste now in operation may be required :o handle the annuai disJosal 

of materials containing ?CSs . 

The construction of additional incinerators would make the 

assumption of a 400 mile average trip very reasonable and would push the 

$.05/lb maximum far transportation costs alone dawn to the S.03 level as 

an upper limit, but would do so at the expense of greater capital recovery 

costs for the new incinerators. New incinerators will require at least a 

year to construct after all approvals are obtained; Mcwever, cer:ain 

existing incinerators might be modified to handle ?C3s at lesser caoital 

recovery rates. 

Although incineration of ?C3s •..iill be a declining ':)usiness because: 

of the elimination of the source of new ?C3s, investment in incinerat:rs 

that can handle PC3s as well as other toxic substances should be an 

attractive growth ~usiness, because more and mere chemicals in industrial 

use are proving to be toxic and may require incinera:icn ur.der sirniiar 

conci tions. I:wesw.ent in incinerators ·..ii th cacabi i j ti es to rec:.iver 

copper and other me:als from trarisfo~ers ,11ill bec~me increasingiy 2.~:iac:~ve, 

because of the increasing c~sts of metai1ic resour:es. 

Net trans~or:ation costs wiil deoend uoon tne par:icuiar 

response of indus:ry to the requiremen:s for lncinera:ion ca~aci:y, ju: 

S.05/lb for transoor:aticn costs seems :c be a reliable uooer ljmi: wi:~ 

a::rac:ive trade-off ~ossibilities for ne: reduc:icns 1~ ::.ital cJs:s. 
·--. --·-
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Oecontami nation 

Secause of the potential for accidental spills of PC3s during 

decontamination and resultant liability, we do not foresee widespread use 

of this alternative disposal method. There will be some need for decon-

tamination of tank cars, tank trucks, and production machinery as produc-

tion of new PCSs is phased out. This will not be a major e-:cnomic 

impact. Any decontamination performed after this initial period may 

result tn a slight decrease in the costs shown for incineration, but the 

effect is not expected to be significant because the decontaminating 

solvent will require incineration under the same kinds of conditions. 

Effective decontamination of drums and small containers has 

been reported for pesticides ~y triple rinsing of the containers with 

solvents which contain less than a.as: of pesticide but have a solubility 

of 5~ or more for the pesticide. Each rinsing uses a volume of solvent 

acproximately 10~ of the volume of the container, and the rinsing must be 

accomplished by repeated contact of the interna1 surfaces of the conta~ner 

with the solvent. The efficiency of decontamination depends in part on :he 

degree of soivent contact and on the condition of the container surfaces 

being cleaned. After each rinse, the solvents are collec:ed and incinera:ed. 

This procedure is believed co be readily adaptable for ?C3 containers. 

Complete decontamination of askarel transfor:ners does not aooear 

feasi~ie ~ecause cf :heir :esign. However, a hign degree '.sreater ~~an --
98:) of decontamination of askarel transfor:ners which are jeing :aken out 

of service is required. This can be accomplished by thoroughly ~raining 
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the askarel fluid from the transformer, followed by refill ins and re­

circulating for several hours with a solvent such as mineral spirits. ihe 

solvent is then drained and incinerated. Preliminary results of a test 

which was performed by Westinghouse for the i="edera1 Railway Adminis-..ration 

and based on the above procedure show a 99~ reduction in the quanti:y of 

PCBs in the transformer. Transformers so t~eated may then be cisposed of 

in a chemical waste landfill. 

Asl<arel transformers which are kept in ser•1ice, but re:ro-fillec 

with a silicone or other oil, should be thoroughly drained of askare: ail 

prior to refilling with replacement oil. Subsequent drainings and refillings 

of such transformers will require treatment of the previous ret~o-fill oi1. 

In the case of silicone oil, Oow Corning reported that treatment with 

activated carbon wil 1 remove the PC3s and pe~ni t reuse of the oi 1. in the 

case of mineral oil, the initial retro-fill must be incinera-..ed. Subsequen-::. 

mineral oil retro-fills must also be incinerated if the level cf PCS is 

greater than 300 ppm. 

Storaae for Oisoosai 

When this regulation becomes effective, large cos~s wi11 be 

incurred by several categories of industrial and corrmerciai CJSers of ?C3 

capacitors. ~ach corrrnercial or industr~a1 building (or co~olex), and eac~ 

re~air center will be required to establish a special storage ce~ter for 

PC3 ari:icles. 
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Most such st::irage are~s 'Ni11 be quite sma11. These 'Hill :ie 

required by c:he proposed regulations for office and ccmmercial buildings, 

electrical repair shops, and small industrial operations to store the 

small capacitors and fluorescent light ba1last which are removed during 

normal maintenance. Such storage requirements for large buildings, or 

ccmclexes operated by one real estate manager, 1Ni11 be significantly 1arser. 

For instance, the World Trade Center in New York City has 250,000 fluorescent 

light ba11asts; replacement of failed ballasts may result in the requirement 

to store severa1 hundred ballasts per week prior to disposal. 

If the small stcrage areas for accumulation of small capacitors/ 

ballasts are indoors and accommodate only one 55-gallon drum at a cime, 

no spedal flooring, diking, or rec::m:H:eeping ·..iill :ie required. l'.ie c::ist 

of establishing such an area will be the cost of procuring a DOT Spec J, 

sa, or 17C openhead drum, mar~ing the drum and the area, establishing a 

local policy, and ~olicing the coilecticn and storage cf the units. Total 

costs wi11 be about SlO (one man-hour) for drum labe1 ing and setting up anc 

maintaining t:ie storage location; S25 for the initial pur-::~ase cf one ::!rum-, 

and Sl5 per year fer purc~ase of a statistical 0.5 of one drum in sub-

sequent years; sao for first year administrati~e expenses; and 550 for 

subse~uent years. The small area reauired by one drum (about 10 sq. -=~o:-, 
I ·- ....... I 

will require a non-cash allocation of about S30 per year (SJ per sq. faoc 1 

for equ1valent rental •ralue of ::ie scace. Thus, 1ndividua1 cos:s :::ir si:ia:: 

storage areas HOu1d be on the order of S1J5 for c:~e first year and less :Jr 

subsequent years, approxima:eiy 5105 oer year. 



Special indoor storage facilities which may not now exist will 

be required by utilities and large industrial and corrnnercial building 

complexes which may store quantities of used capacitors or repairable 

PCS transformers. Such storage area will require impermeable floors and 

dikes. Two thousand such areas, utilizing about 200 sq. ft. per area, 

would require engineering and construction costs of about $2,000 each 

for modification of existing storage areas. Equivalent rental ccsts of 

$3.00 per sq. ft. still apply, and drum costs would be about 5225 per 

year. Labor costs are estimated at Sl ,000 per year, and administrative 

costs at S300. Indoor storage costs will total about $4,125 for the first 

year, and $2,125 in subsequent years. 

Major facilities, devoted only to the repair of PC3 transformers 

are expected to be far fewer (probably about 20), and are believed to be 

in existance. Therefore, we do not believe that any further economic 

imoact for such facilities will result from the proposed regulation. 

Total estimated costs of storage areas will be: 

Fir:st year: 

Small $145 x 1,000,000 -facilities = Sll.!.5,000,000 

Large l.!.,125 x 2,JOO facilities 

Total 

Succeeding years: 

= 3,250.000 

Si53,2S0,000 

Small SlOS x 1,000,000 faci1ities = 5105,00G,OCC 

~arge 2,125 x 2,000 facilities 

Tota 1 
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Marki M 

The proposed regulations specify marking of both new PCSs and ?C3 

equipment, and of existing PCSs. The impact of the regulations on the 

manufacturers and users of new PCSs and new PCB equipment 'Hill be sma 11 

because the amount manufactured after 19i7 '"'ill be small. The t·110 capacitor 

manufacturers who have indicated that they may continue to make PCB capacitors 

in 1978 will be faced with about $25,000 in tooling costs to mark the 

capacitors, and the equipment manufacturers who use these capacitors will 

also be faced with some marking costs. Th~ total economic impact of ~he 

marking regulations on the manufacturers of electrical equipment should be 

less than $100,000, as surranarized in Table 12. 

The major costs of ccmply~ng with the proposed· marking re~ulation 

will be incurred by the users of existing ?CB electrical equipmen:. The 

costs of complying with the proposed marking regulations can be divided 

into two categories: (1) the cost of the specified labels, and (2) the 

costs of applying the labels. The estimated upper ~cund costs of ccmolying 

'oo/ith the proposed marking regulation are su~rnarized in Table 13. 

Estimated label costs are based uoon manufacturers' retail prices 

for iots of 1,000. Unit c0sts for labels 'fli11 :ie ex:remeiy s;nc.ii if ai1 

~abels are manufac:ured by a few ccmpanies racher :han many; i.e., the 

economies of scale will give rise ta decreasing average costs. Casts 

associated wi:h applying the labels, cransportacion and labor coses, are 

maximum estimates :iased on a full-time labeling program. Such costs wil: 

~e ;reatly reduced i~ users' ?CB electrical eaui:menc is marked during 
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TABLE 12 

Electrical Equiprent Manu:f ac-.....ire_-s I '!Otal Ma.rki.-.g Dsts 
For tb.e "i e.a.r Endi.."'lg r::ece..~ 3 l , l9 7 8 

Ccntai. ""l.e-'"'S 

Storage A..""e.2.S 

Ve.~cles 

!.-i ve.nt:tty ! 

T::'a.""'.S f o:c::re....~ 

La!. -,e Capaci t:i.=s 

w A::-..icles 

_-w ~;:rrent 

'!O'J:1..I.S 

(in O::lllars) 

Label Costs 

2,700 

27 

20 

3 

2,700 

25,000 

25,000 

55 I 450 

3i 

~tat' en 
and I..ab:ir Ccsts 

1,500 

l,000 

370 

20 

40,000 

42,890 

•. 

4,200 

l,027 

390 

23 

42,700 

25,000 

25,000 

98,340 



Table 13 

El~--ica.l ~.Ji;:m:!.nt asa...-s' TO"""', Ma-""ki..--:g <:.=s<:S 
for t::-.e Ye,,..,.. ~C.:...--:.:; Ceo=:ri::e?:' Jl, l.978 

tJtiliHos: 

Ste~ kcsas 

Ve.itlc1os 

Large !.cw Vol"':.a~ 
capaci-::::=s 

La...~ p;g.=-:. ··~!.:age 
Ca:;:aci-t::i=s 

T.:""..r..s-=~-s 

EI!) Capac" -:.::i=s 

'!.UI:'~ 

SL--.3ge ;..=--::s 

Ve..'tl.-1 "'5 

'I' a -::e r.cw '.Jc:~gs 
ca;-,ac::.=::'3 

r..a.r-;e Ei¢. ~;al. ==.;a 
C'a;c.cit==s 

Storage .;_....,..,.s 

Vehicles 

r a• -:e r..;: ... ; ~w"o!.~e 
~c::.-:::r:s 

~e 2.igt: ~iol=..:a~e 
C?.pa.C::..~::::s 

':::"ar.s f c=e::s 

(i."l ~llal:s) 

tabel C::st:s 

84,780 
2lS 

200 

27 ,000 

760 ,000 l 
22,680 

10,800 

905, 675 

1.90,350 

259,785 

610 

Sl.3,000 

aoo,ooo 
15,U.0 

258,120 

2,046,985 

-o-
--0-

-o-

-<J-

--0-

-o-
l,080 

1,080 

2,953,i40 
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T:rar.s;or-..at:!.cn 
ar.d tal:or C:::st:s 

100 ,000 

7,960 

3,700 

l,000,000 

8,396,481 

120,000 

9,623,141 

350,000 

4,9%,020 

ll,300 

9,500,000 

2,000,000 

840,000 

2,soa,000 

20,563,320 

--0-

--0-

--0-

-<J-

-o-
-~-

12,000 

12,000 

Jo,.:cs,461. 

184,790 

8,175 

3,900 

l,027 ,000 

9,179,161 

l.30, 800 

10, 533 I iU6 

540,350 
s,:zs:: "JJ..S.. 

J_ 

10,013,000 

2,300,000 

SS5,l20 
~. 

3,126.110 

22,6l2,305 

-J-

-J-

-:i-

-J-

--0-

--0-

c -
l2 ,:cso 

,., , ::o .... _ _,,_..,;.,;I 



routine maintenance operations. For example, it would be more economical 

for a utility company to have its crews mark the various units during tneir 

routine visits to substations for periodic checks, servicing, monitoring, 

etc., rather than sending crews· to equipment sites for the sole purpose of 

marking PCS electrical equipment. 

Several utilities have sugge~ted that additional labeling of 

transformers and large high voltage capacitors presently in service will 

not result in improved spill handling. They claim that their present 

procedures and policies have been adequate in the past, and that continuing 

education would enable employees to recognize PCS units even though the 

units will not have a standard identification or warning label. It is 

difficult to judge the effectiveness of such a program over 40 years, at 

the time when PCB units become rare in service. However, if satisfac:ory 

\ spill response could be assured without special labeling, the application 

of the labels could be delayed until ?BC transformers and capacitors are 

removed from service. Table 14 summarizes total marking costs under this 

scenario. This revision of the proposed regulation would reduce users' 

1978 marking costs by approximately 48.2 percent. 

Records and Monitoring 

The recordkeeping and monitoring costs for incinerators and 

chemical waste landfills have been implicitly included in the estimated 

_disoosal costs for PCBs by those methods. The proposed regulation does 

not impose any record keeping requirements on the million small storage 

areas which handle only small capacitors. 
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TABL! 14 

~ ~~t users' ~t.:tl MaJ::Xinq costs 
ft:Iz: the Yea: E::dfr:q ~ Jl, lS7S .. 

(in mt 1 ars) 

~..a.ti.en 
t.aCel C:st:s and t.a.b:::r Costs 'n:ltal. 

Otili~: 
o:ntaiee:s 84,7a0 lC0,000 lS4,7SO 

St=3qe Me.as 8.1,000 3,000,000 3,0Sl,000 

Veh.L::les 200 3,700 3,900 

Large !.J::JJ V'oltaqa 
Capa.c:i ::i::s , l.:3,SOO 2.50,000 263,.500 

Large High Vol~ 
Q:rad t::)l:'S 123,.l.20 2,2SO,OOO 2,403 ,120 

T.:::an:s fcC"e:S l,.36J. 2.5,200 26,561 

BID capac:i':l:s l0.900 120,000 uo,aoo 
~ 314,76!. S,778,900 S,093,661 

~t:::.a.l and ~cial: 
c.:nt.ai:...e....-s l.90,JSO 350,000 540,350 

s~ Ar>..a.s lS9,000 3,500,000 3,Sa9,000 

Vet"t.ic:.!..e:s 610 ll,300 ll,910 

J:.a.r.;e t.c.r Vol O.;e 
Q.;ac:i!:::l::S 256,SOO 4,750,000 S,006,300 

!ar:;e Ki¢ Vol':.al;e 
Qoipac:i t::l::S 6,4SO 120,000 126,4& .. 

'l':::anst'o tr.e::S 907 50,400 Sl,307 

H!D capac:i=i:-3 2SS,UO 2,s6a,ooo 3,l2S,l20 

!'CrALS 901,967 ll,649,700 12 ,531,667 

~'Cia.l! 
c:nt:.aine...--s -o- -0- -o-
Stc:raqe ~~as -0- . -0- -0-

Vehic:l.es -0- -0- -0-

L!r;'e !;..<' Volt.2ge 
Ca;:ac:i !:::lrs -0- -0- -0-

!.ar;e :Ugh Vol:a-;e 
Ca;ac:it:::s -0- -0- -o-

~ans!c:=e.::s -0- -0- -o-
HIC cap.ad. t.:::::s l,080 11.000 l3,0SO 

TOV.tS l,080 12,000 13,0SO 

~~ l,217,808 17 ,440 ,600 lS,658.~08 

*<:::st: esti.":"at:.e.s a.re 'cased en t:-.e a.ss-..:;iticn t:.."':.at la_"?! c":-acit.::::.s and. ::::ans::i~s 
are r.ot:. ~e:i to l:::e l.abelle:i t=ntil rem:::'.red f:.::m se:li.:::2 anC. !":e.:-.ce gat.'"'~~ f:r 
(event::.al.l ·d.i.sp:sal. 
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The 2,000 large storage areas will be required to maintain a 

perpetual inventory of a11 items or containers in storage. Since the 

record for each item must include its weight, origin, and date of entry 

into the area, clerical costs of perhaps two do11ars per item might be 

expected 1n addition to a cost of $200 per area to establish the record­

keeping procedures. It would therefore be expected that initial costs of 

$400,0~plu~ an additional one mi11ion dollars per year associated with 

large capacitors and transfonners and an additional one million dollars 

per year associated with containers might be expected. In addition, the 

reports will require about one man week per facility or 52,000,000 total). 

Thus, total recordkeeping costs for storage areas might reasonably be 

estimated at S400,000 initially, plus $4,000,000 per year thereafter. 

In addition, owners of transfonners and large capacitors must 

maintain records as to their location, estimated date of retirement, and 

date of disposal. Based on a current usage of 140,000 transformers and 

8,000,000 large high voltage capacitors at 400,000 locations, and assuming 

a cost of SS per transfonner or capacitor location, the initial record­

keeping costs may be expected to be $2,700,000 the first year, with 

record maintenance and reporting costs of perhaps an additional million 

dollars per year. 

Total recordkeeping costs are therefore estimated at S3,100,000 

initia11y plus SS,000,000 per year. This will result in an equivalent 

increase in cierica1 employment of over 300 jobs. ihe costs will be 

widely distributed among utilities and industrial concerns, and should 

have little imoact on prices or market structure. 
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Surrmary of Economic Imcacts 

Estimated capital costs and annual operating costs are surrmarized 

in Table 15. The capital investment requirements of the proposed regulations 

as written are estimated to be about 515 to 545 million for incineration 

facilities and S4 million for storage facilities. These requirements 

would be reduced to SS million for incineration facilities if the less 

expensive opt1ons identified in this analysis are adopted. 

Annual operating costs for disposal, transportation, record· 

keeping, and marking, in accordance with the proposed regulation, are 

estimated to be from S54.3 million in 1978 and from 597 million per year 

thereafter. In addition, annual operating costs of storage areas are 

estimated to be $149 million in 1978 and $109 mi11ion in 1979. !f the 

suggested lower cost disposal and marking options were adopted, operating er 

for disposal, transportation, recordkeeping and marking '.-JOu1d range from S3o. 

million to S45.3 million in 1978 and from $53 million to 565 million in 1979. 

The total operating costs will decrease approximately 7~ each year after 19i9. 

The proposed regu1ations will not resu1t in a significant increase 

in energy demands. Even if all the incinerators 'Here fueled 1Hith n fuel oil, 

and the kerosene or fuel oil used to f1 ush the transformers 'Has not used to 

fuel PCS incinerators, the total energy demand '#Ould be equivalent :o about 

20,000 barrels of oil per day. This is significantly below the trigger· 

leve1 of 25,000 bbl/day which is considered a significant energy demand. 

The regulations do not direct1y have any significant effec: on 

the supply or consumption of any strategic materials. However, strict 
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Table 15 

Si.m:narv of !ccnanic Irncac':s, Millions of Colla.rs 

1978 1979 and late: 

Oisi=osa.l Cpt:.icn l Cl) 

Ir.cinerator 
Chen Was-...e LF 
I.~e.."'"aticn 

45 
5 

Oi.st=osal Cpticn 2(2) 

I.'ll:i."l.e..""'ator 

(Probable response to proposed regulation) 
l5 

Chem Was-...e LF 
Incine..""aticn 

Ois;osal O?'"'..ion 3 (:3) 

II".c:ine....-=.t::r 

I .. 

0-..em Waste LF 
Incine..."'ation 

Op--icn l 

5 

O?tion 2,3 (Probable response to proposed regulation) 

Mar.!C..~ 

New ?Cs 
~...i.r.g PCs 

Cption i< 41 (Proposed regulation) 
~ 2(5) 

Storage 

(l) Inci."1. all 
(2) 2/3 S::::"',, cap. t:,:j SU' 
(3) 1/3 o: ;1. r...ight Ea.ll;.st:s t~ Cfi'U' 
( 4) all i. ~ ':.i.a.!.l y 

when re:n::Ne:! f::'on se..""Vics 

O.l 

4 

43 

5 

5 

l5 

8 

8 

33.~ 

17.3 

149 

l 
l.34 

l 
69 

2 
39 

15 

8 

4 

5 

5 

109 



controls on the disposal of transformers may discourage deve1opment of 

reclamation technology for the copper in transformer windings as the GE 

incinerator will shut down soon and there are no others able to handle 

copper windings. Not a11 transformers have copper windings; many of the 

newer transformers use aluminum conductors. There are an estimated 

100,000 copper/askare1 transformers in service, each containing 1 ,000 

pounds of copper.. The disposal of these transformers over 40 years 

would result in the loss of 2,500,000 lbs of copper per year into 1and­

fil 1s rather than into reclamation systems. This is considerable less 

than 1: of the total amount of copper reclaimed each year in the U.S. 

and is an insignificant portion of the total amount of copper consumed 

each year. 

The impact of the regulations on any specific industry will be 

proportional to the amount of electricity used, except for electrical 

contractors, transformer repair shops, appliance reoair shoos, etc. 

The proposed regulations will result in substantial compliance 

costs for the electric utilities, as this industrial segment has the most 

intensive use Of PCSs capacitors and transformers. The uti 1 i ti es •r1oul d 

generate about 35~ of the demand for incineration of capacitors (see 

Table 15, disposal option 2) resulting in a cost to the utilities of S2j 

million per year. 

rn addition, much of the cost of complying ~ith the record­

keeping and marking requirements will be incurred by the utilities. 7otai 

attributable costs to the utilities may be in the range of S30 million per 



year beginning in 1978. The costs will be included as a component of the 

cost basis on, which the electric.rates are established by State regulatory 

agencies and will therefore be recovered from th~ consumer of ele~tric 

power. Based on total annual U.S. electrical sales of $53,462,864,000 in 

1976, the proposed marking and disposal regulations will cause an average 

increase in the price of electricity of about 0.06 percent. 

Among small business, perhaps as many as 20 transfonner repair 

businesses wi~l either have to stop handling askarel transformers or install 

special diked work and storage areas. Because most askarel transformers 

are handled by GE and Westinghouse and because most transfonners are oil 

filled, there should be little loss of business even if the small indepen­

dent repair shops stop servicing askare1 transformers. 

The regulations may result in the development of collection and 

storage services to reduce storage and transportation charges from numerous 

small generators of PCB wastes. This would result in increased business 

opportunities for numerous small labor intensive service businesses, 

resulting in an increase in small business opportunities and employment. 

Conceivably the incinerator business could be dominated by 

Rollins, which has a sister business in trucking, Macklin Trucking. 

Macklin or Rollins might very well franchise collector and storage oper­

ations in areas that Macklin and Rollins could service. This would also 

increase small business opportunities by making regulatory expertise 

available to small operations. Rollins could thus be mere ~onfident of 

a steady supply for their incinerator business and be more willing ~o 

undertake the investments required for new sites. 
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ADDENDUM TO PART !I, ECONOMIC CONSEQUENCES, OF THE SUPPORT 
DOCUMENT FOR PCB RULEMAKING 

The Economic Ana·lysis presented in the Suooort Document for 

PCB Rulernakino does not fully reflect the regulation as proposed. The 

Versar study Microeconomic Imoacts of the Prooosed Markino and Disoosal 

Regulations for PCBs evaluated certain regulatory options that 

included disposal requirements for some or all fluorescent light ballasts. 

The Versar study indicated, however, that much of the economic impact of 

the draft regulations was due to the storage of fluorescent light bal­

lasts prior to disposal. In addition, due to wide dispersion of these 

items of.PCB equipment, over 1,000,000 building maintenance and service 

organizations would be affected by regulations requiring special storage 

and disposal by incineration or chemical waste landfill. While recognizing 

the importance of the magnitude of the PCB problem contained in fluorescent 

light ballasts, the EPA concluded that special requirements for fluorescent 

light ballasts could not be practically enforced and deleted those r~quire­

ments from the proposed regulations. The estimated total costs of comply­

ing with the revised regulations were therefore lowered. 

The capital costs associated with compliance are now $9.1 mil­

lion (from $19.l million) as a result of a two-thirds decrease in tn~ 

needed incineration cacacity. The incineration capacity now required is 

the same as that required in Option 3, where none of the fluorescent 1 ight 

ballasts go to incineration. The capital costs are broken down as 

follows: SS million for new incineration capacity, S0.1 million for 

marking equipment and labels, and $4 million for the required storage 

facilities. 
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Operating costs associated with comp1iance in 1978 are expected to 

tota1 not more than S58.3 million. The decrease from S203.3 million is due 

entirely to revision of the costs of providing storage prior to disposal. ihe 

lower cost is the result of having no storage requirements for fluorescent light 

ballasts, eliminating all of the "small" storage facilities and therefore 

reducing costs by Sl45 million in 1978 (see Storage for Disposal in this Support 

Document). Annual costs are broken down as follows: SS million for chemical 

waste landfill changes, S8 million for disposal transportation charges, SS million 

for recordkeeping, S33.3 million for marking, and S4 million for maintaining 

storage facilities. Note that 1978 marking costs are probabiy conservative 

since a small portion of those casts are associated with fluorescent light ballasts. 

Operating costs in 19i9 are expecte~ to total 561 million. 
I 

The decrease from 5196 million is due to the elimination of storage costs 

from "small" storage facilities and a reduction in incineration charges 

(SJO million). As with capital costs, the incineration charges 11/ill be 

the same as for Option 3 as presented in the Support Document. ihe 

costs in 1979 include Sl million for chemical waste landfill charges, 

$39 million for incineration charges, $8 million for disposal transporta-

tion, S4 million. for recordkeeping, SS mi11ion for marking, and $4 mil­

lion for storage. After 197.9, annual operating costs are expected to 

decrease approximately 7 percent per year as PC3s are removed from ser·tice. 

These cast estimates are conservative. The actual reduction 

is likely to be somewhat greater than that discussed above because trans-

portation and recordkeeping costs, 'Hhich are not inciuded in the above 

analysis, will also decrease as a result of less flow of material to 

incineration facilities and the consequent lessening of transportation 

costs and recordkeeping requirements for the facility operators. 
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III. OFFICIAL RECORD OF RULEMAKING - PCB MARKING ANO DISPOSAL REGULATIONS 

A. Prooosed Reoulation 

Part 761 - Po1ych1orinated Biphenyls (PCBs) 

B. Supoort Documents 

PCB MarkinQ and Oisoosal Reoulations - Suocort Document 

C. Public Conments 

State of Wisconsin/Department of Natural Resources Dec. 20, 1976 

Mobil Oil Corp. Dec. 27, 1976 

American Electric Power Service Corp. 

Dow Corning Corp. 

Lorraine Pappas 

ACBE Corrment 

General Electric Co. 

General Electric Co. 

Edison Electric Inst. 

Westinghouse Electric Corp. 

National Fisheries Inst. 

Envir-0nmental Defense Fund 

~a11ory Capacitor Co. 

Prodelec 

Japanese Materials 

State of Michigan/Department of Natural Resources 

Cleary, Gottlieb, Steen & Hamilton 

Stripers Unlimited 

Jan. 6, 1977 

Jan. 18, 1977 

Jan. 19, 1 977 

Jan. 1977 

Jan. 19, 1977 

Jan. 21 , 1977 

Jan. 28, 1977 

Jan. 28, 197i 

Jan. 28, 1977 

Jan. 28, 1977 

Jan. 31, 1977 

Jan. 31, 19i7 

Feb. , l9i7 

Feb. 1, 197i 

Feb. 4, i9i7 

Feb. 21, 1977 

Monsanto Co. Mar. 3, 19ii 

Department of Water and Power, City of Los Angeles ~ar. 3, 19ii 

ihe Institute of Electric and Electronics 
Engineers, Inc. 

FMC Corp. 
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MAiER\~~~\CS usRARY 
US EP~ Si sW I TS·7?3 ""Documents Submitted at Public Meeting, January 24, 1977 
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. WA Q'>) 260_39.:i4 . Statement of Judy Good, La Leche League Internat1ona 1. 
\2 -

Testimony.of Lee R. Ivey for USE?A Public Hearing on PC3 
·Disposal, Washington~ D.C., Jan. 24, 19i7. 

Statement of .Lyle R. Salmeia, Northern States Power Co. 

Statement for Public Meeting by David Usher, Marine 
Pollution Control, on behalf of Arncord, Inc. 

Co11JT1ents by American Federation for Labor and Congress of 
Industrial Organizations Dealing '"'ith Proposed Rule 
Making by the Environmental Protection Agency on Disposal. 
Labeling and Use of Polychlorinated Biphenyls, Jan. 24, 
1977. Submitted by Russell M. Bargmann. 

Corrments Related to Marking and Disposal of PCBs Submitted 
by N. Ray Clark, on behalf of PCB Ad Hoc Committee of 
Electronic Industries Association. 

List of Attendees 

D. Publicly Announced Meetinas or Hearinas 

l. Public Particioation Meetina, December 20, 1976 

Agenda 

41 F.R. 53692, December 8, 1976. "Polychiorinated 8iphenyls 
(PCBs): Fonnation of PCB War\< Group; Notice of Public Meetings; 
So 1 i citation of Co1m1er. ts. " 

USEPA. Stenoaraohic Transcriot of Hearinas in the Matter of 
Polychlorinated Biohenyls: Panel Discussion. December 20, 197S 
Washington, O.C. 

Documents Submitted at Public Meetino, Dec. 20, 1976 

Submittal of John Hess, Michigan Dept. of Natural Resources 

Submittal of Andrew Melechinsky, Tivian Laboratories, Inc. 

Statement of Nathan Ray Clerk, Universal Manufacturing Corp.· 

Submittal of J. Coleman 1..Jeber, Monsanto Co. 

List of Panel Members 

List of Attendees 
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z. Public Particioation Meeting, Monday, January 24, 1977 

Agenda 

42 F.R. 1067, January 5, 1977. "Polychlorinated Biphenyls 
(PCBs): Rescheduling of Public Meeting." 

Polychlorinate<i Biphenyls (PCBs): Public Meeting; 
Solicitation of Corrnnents. 

USEPA. Stenograohic Transcriot of Hearinos in the Matter of: 
PC8s Public Hearina. Use, Labelina and Oisoosal of 
Polychlorinated Biohenvls. January 24, 1977. Washington, 
o.c. 

3. Work Grouo Meetinos 

This file contains Agenda, Minutes, and all pertinent material 
of PCS Work Group Meetings. 

a. Non-Federal Reoister EPA Statements 

USEPA. Polvchlorinated Biohenyls (PCBs) Schedule for 
Reoulation. 

USEPA. Polvchlorinated Biohenyls (PCBs): Regulation 
Outline. PCB lnteragency Meeting. February 10, 1977. 

USEPA, Toxic Substance Section. Po1ych1orinated Biohenvls 
(PCBs) Reaulation. March 1977. 

b. Corrnnunications 

I~tragovernment memoranda, letters, and other correspondence. 

Other letters. 

4. Reoorts 

ANSI. American National Standard Guidelines for Handling and 
Oisoosal of Caoacitor-and Transformer-Grade Askarels Conta.inina 
Polychlorinated Bionenyis. ANSI-Cl07.1-1974. 

ANSI. Letter Ballot on Aoorova1 of Revision of ANSI Publication 
C-107.1-1974 - Guiaelines for Handlina and Disoosal of Caoacitor­
and Transformer-Grade -A-As l<a re 1 s Canta; n; n a Po 11/Ch 1 ori na ted 
Biohenvls. Final Oraft. Sep. 24, 1976. 

Department of the Environment, U.K. Waste Manaaement Paoer 
No. 6. Po1vch1orinated Biohenvl (PCS) Wastes. A iecnnical 
Memorandum on Reclamation, Treatment & Oisoosal Includina a 
Code of Practice. London, England. 
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Dow Chemical Co. "Dow• s New Capacitor Fluid - A Case Study 
in Product Stewardship." In.: ASTM Synposium on Aquatic 
Toxicology, Memphis, Tenn. Oct. 25-26, 1976. 

Environment Canada. Petroleum and Industrial Organic 
Chemicals, Water P~llution Control Directorate, Abatement 
and Comol iance Branch. BurniM \·laste Chlorinated Hvdrocarbons 
in a Cement Kiln. Feb. 3, 1977. 

Environment Canada, Health and Welfare Canada. Back round 
to the Reoulation of Pol chlorinated Bi hen ls PCB in 
Canada. A Reoort of the iask Force on PCB, Aoril l, 1976 
to the Environmental Contaminants Committee of Environment 
canada and Health and Welfare Canada. Technical Report 76-1. 

?~::::..t.in, Lawrence. "Toxicity of Chlorinated Biphenyls." 
Annual Reviews of Pharmacology, l! (1974). 

Florida Power and light Co. Critical Assessment of the 
Feasibilit' of Biodeoradino Polvchlorinated Bionen ls 

PCS to Non-Toxic Derivatives. Contract RF3392. Texas 
A&M University. 

Florida Power and light Co. Phase I-Alternative Oisoosal 
Processes for liauids and Solids Contaminatea 1//itii Poly­
chlorinated Siohenyls. Aug. 12, 1976. Turner, Mason & 
Solomon, Consulting Engineers. 

F1orida Power and Light Co. Reoort on PC3 Emissions from 
Sanford Unit No. 4. May 19i6. 

Fort Howard Paper Co. Before the Senate Committee on 
Natural Resources, Assemb1 Committee on Environmental 

ua it 1 Assemolv Corrmittec: on Natural Resources: In 
the Matter of Creatino Chaoter NR 212 of the Wisconsin 
Administrative Code Related to Effluent Standards for 
Polycnlorinated Siohenyls (PCBsJ 

General Electric Co. Wastewater Monitorina Prooram and 
E~aluation of Control Measures for Polvcnlorinated 8ionenv1s 
(PCB). Discharges ta the Hudson River. Phase I Reoort. 
Jun. 1975. Clark, Dietz and Associates, Engineers, Inc. 

Hutzinger, 0., S. Safe, and V. Zitl«:i. The Chemistry of 
~· 197d. CRC Press. 

Interdepartmental Task Force on PC3s. Polvchlorinated 
Biohenyls and the Environment. May 1972. 1llasnington, O.C. 

Kimbrough, Renate 0. "Toxicity of ?olyci11orinated Polycyclic 
Compounds and Related Chemicals." Critical Reviews in 
Toxicology, 2(4): 445-498, 1974. CRC ?r~ss, tnc. 

52 



Mallery & Co., Inc. Economic Imoact of a Ban on PCB in 
Cacacitors. (With cover letter to Mr. Robert A. Westin, 
Yersar Inc., Springfield, Va.). Aug. 10, 1976. 

Manufacturing Chemists Assoc. Guide to Precautionarv 
Labe1inq of Hazardous Chemicals, Manual L-1. 1970. 
Seventh Ed. 

Manufacturing Chemists Association. Study of the Potential 
Economic Impacts of the Proposed Toxic Substances Control 
Act as Il J ystrated by Senate Bi 11 S 776 fabrqarj' ?O, 1065 
June 26, 1975. Foster D. Sne11, Inc. · 

Michigan Dept. of Public Health. Evaluation of Chanaes 
of the Level of Pol chlorinated Biohen ls PC3 in Human 
Tissue. inal Report. FDA Contract 223-73-2209. 

Midwestern Governors' Conference, Indianapolis, Indiana, 
July 25-28, 1976. Policy Statement on Hazardous Toxic 
Substances. 

MIT Center for Policy Alternatives. The Imoact of Govern­
mental Restrictions on the Production and Use of Chemicals. 
A Case Studv on Polychlorinated Biohenvls. Apr. 30, 1976. 
CPA-76-3/b. 

Monsanto Co. "Monsanto to Shut Down PCB Unit, Exit Business 
by Oct. 31, 1977." Monsanto News. 

Monsanto Co. Presentation to the Jnterdeoartmental Task 
Force on PCBs. May 15, 1972. Washing~on, D.C. 

NIOSH. Draft Criteria Document for Polvchlorinated Siohenvls. 
Undated. 

National Swedish Environment Protection Board. PCB Conference 
Seo. 29. 1970. Stockholm. Dec. 197b. 

National Marine Fisheries Service. Estimation of Economic 
Imcact of PCBs in Great Lakes Commercial Fish. Dec. 18, i975. 

Organization for Economic Co-operation and Development. 
Environment Directorate. Polvchlorinated Biohenvls, Their 
Use and Control. 1973. Paris, France. 

Panel on Hazardous Trace Substances. "Polychlorinated 
Biphenyls-Environmental Impact. A Review by the Panel on 
Hazardous Trace Substances. March 1972." Environment 
Research, 5(3) Sep. 1972. Academic Press, Inc. 

State of Michigan. Enrolled House Bill No. 5619. 78th 
Legislature Regular Session cf 1976. 
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State of New York, Department of Environmental Conservation. 
Interim Ocinion and Order in the Matter of Alleaed Violations 
of Sections 17-0501, 17-0511 and 11-0503 of the Environmental 
Conservation Law of the State of New York b : General 

i e No. 833. irial Memorandum and 
MellXJrandum of Law on the rssue of Resoondent's Violation 
of Law. Dec. 24, 1975. 

State of New York, Department of Environmental Conservation. 
In the Matter of AlleQed Violations of SS17-0501, 17-0511, 
and ll-0503 of the State of New York bv: General Electric 
Co., File No. 2833. Undated. 

State of Wisconsin, Department of Natural Resources. 
Letter to Dr. A. D. Schmidt, Commissioner of Foods and 
Oruas, Deot. of Health, Education and Welfare: In Reolv 
to: 3210-3. Apr. 28, 1976. 

State of Wisconsin, Deoartment of Natural Resources. Notice 
of Pro osed Rulemakina~ Discharae of Polvchlorinated 
61 henv s PC8s im:o the Waters of the State. July 14, 1976. 

State of Wisconsin, Department of Natural Resources. Notice 
of Public Hearings, Management of PCSs and Products Containina 
~· Feb. 9, 1977. 

State of Wisconsin, Decart~ent of Natural Resources. The 
PCS Problem in Wisconsin. Undated. 

State of Wisconsin, Department of Natural Resources. State­
ment for Public Hearings on NR 212 Held by the Assembly 
Environmental Quality Committee with the Senate and Assembly 
Natural Resources Commitee on Seotember 21, 1976 at 1 :30 P.M., 
Madison, Wisc. 

USDA. Agricultural Research Service, Pesticides Regulation 
Dtvision. PR Notice 70-25: Notice to Manufacturers, 
Formulators, Distributors, and Reoistrants of Economic 
Poisons. Oct. 29, 1970. 

US-OHEW. Final Reoort of the Subcommittee on Health Effec~s 
of Polychlorinated Bioheny1s. July 1976. 

US-OHEW, Public Health Service. PCSs in Mother's Milk; 
iranscript of Proceedinas. Sept. 23, 1976. 8etnesda, ~d. 

US-OHEW, FDA. Draft Environmetal Imoact Statement. 
of Prooosed Rule Makino Polychlorinated 8ioheny1s. 
1972. 

Nati ce 
;"lay 8, 

US-OHEW, FDA. Final Environmental [moact Statement Rule 
Making on Polychlorinated 81.ohenyls. Dec. 18, 197.2. 
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US-CHE~, FDA. In the Matter of Poiychlorinated Biohenyls 
PCBs in Pacer Food-Packa in Materia1s. Docket No. 75N-

O • reoare_ estmony of: au E. Trout, 2 Seymour 
G. Gilbert, (3) J. Rodney Edwards, (4) Paul E. Corne1iussen 
(S) E. Bruce Brookbank, Jr., (6) Peter L. 01iver, (7) Dona1d 
R. Russe11, (8) Nathan Mantel, (9) A. T. Luey, (10) Robert 
Long, (11) Moreno Keplinger, (12) Einar Wulfsberg, 
(13) Albert C. Ko1bye, Jr., M.D., (14) Charles F. Jelinek, 
PhD., (15) Elizabeth J. Campbell, (16) Herbert Blumenthal, 
PhD., (17) James R. Allen, (18) Renate D. Kimbrough, M.D., 
(19) John R. Wessel. Affidavit of: Edward K. Mullen. 

US-CHEW, NIH Meetina on Breast Milk. Transcriot of 
Proceedings. Aug. 27, 1976. Washington, D.C. 

·US-OHEW, NIH, National Institute of Health Sciences. 
Environmental Health Persoectives. Environmental Is~u"' 
tiQ..,__l, April 1972. 

USEPA. Destruction of Polychlorinated Biohenvls in Sewaae 
Sludae Ourina Incineration. 1976. Versar, Inc. 

USEPA. Environmental Assessment of PC8s in the Atmosohere. 
April 1976. Mitre Corp. MTR-7210, Rev. 1. 

USEPA. "For Release After 11 :00 A.M. Monday, Dec. 22, 1975: 
Train Announces Plan to Control PCBs." Enyironmc:1nt::oJ News. 

USEPA. Memorandum to: All Regional Administrators, rrom: 
Assistant Administrator for Enforcement and General Counsel. 
Subject: Policy on PCBs. Apr. 19, 1972. 

USEPA. PCS Samolinq and Analyses at Selected Sanitary 
Landfill Sites. May 25, 1976. SCS Engineers, Consu1ting 
Engineers, Inc. 

USEPA, Office of Feceral Activities. Letter to the Hearing 
Clerk, US-OHEW: Re: Draft Environmenta1 Imoact Statement 
and Proposed Rule Making on Polychlorinated Biphenyls (PCSs) 
of Maya, 1972. 

USEPA, Office of Water Prooram Ocerations. Studv of the 
Distribution and Fate of Polychlorinated 8ioneny1s and 
Benzenes after Soi11 of Transformer rluid. Jan. 1976. 

USEPA. Predictina Oroanic Contaminant Removal bv Clav 
Minerals ana Waste Materials. Grant No. 804684010, ls~ 
Quarter Report, Oct. 6, 1976 to Jan. 6, 1977. 

USEPA-OSWMP. D~stroyina Chemical Wastes in Commercial 
Scale Incinerators. Apr. 1977. P~eliminary Draft. 
Rollins Environmental Services. 

USEPA-OSWMP. Hazardous Waste Manaoement ~acilities in the 
United States. Current Reocrt en Solid Waste Manaoement. 
Feb. 1976. 
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USEPA-OSWMP. Facilities in the United States. A Current 
Reoort on Solid Waste Management. Feb. 197'6. 

USE?A-OSWMP. Pol chlorinated Biohenvl Caoacitor Test Burn. 
(unpublished report . 

USEPA-OSWMP. Preliminary Assessment of PCB Oisoosal in 
Municipal Landfills and Incinerators. Undated. 

USEPA, QTS. Assessment of Wastewater Manaaement Treatment 
Technology, and Associated Costs for Abatement of PCSs 
Concentrations in Industrial Effluents: Task II. Feb. 3, 
1976. Versar, Inc. 

USEPA,-OTS. Criteria Document for PCSs. July 1976. Mass. 
Audobon Society. 

USEPA, OTS. Oeve1ooment of a Study Plan for Definition of 
PC8s Usaoe, Wastes, and Potential Substitution in the 
Investment Castina Industry: Task III. Jan. 1976. l/ersar, 
Inc. 

USEPA, OTS. Industry View on the Use of Polvchlorinated 
Biohenvls in Transformers and Caoacitors. Jun. 1976. 

USEPA, OTS. Microeconomic Imoacts of the Prooosed Markina 
and Disoosal Reaulations for Polvchlorinated Biohenvls. 
Apri 1 1977. Versar, Inc. 

USEPA, OTS. National Conference on Polychlorinated Siohenvls. 
Nov. 19-21, 1975. 1"larcn 1976. Chicago, i1l. 

USEPA, OTS. PC8s in the United States: Industrial Use 
and Environmental Distribution. ~eb. 25, 1976. '/ersar, Inc. 

USEPA, OTS. Preliminary Assessment of Susoected Carcinoaens 
in Drinkina Water: Reoort to Conaress. Dec. 1975. 

USEPA, OTS. Review of PCS Levels in the Environment. Jan. 
1976. 

USEPA, OWPS. Quality Criteria for 11iater. Juiy 26, 1976. 

USEPA, OWPS. Economic ~nalysis of Prooosed Toxic Pollutant 
Effluent Standards for Polvchlorinated 8ionen·1ls: Trans­
·fonner, Caoacitor, and PCB Manufacturers. Oct. 1976. 

USEPA, OWPS. PC3s Water Elimination/Reduction Technoloav 
and Associated Costs, Manufact~rers of ~lectrica1 Caoacitors 
and Transformers ... il.ddendum to Final Reoort: Task. LI. 
Versar, Inc. 

56 



,. 

USEPA, OWPS. Suoolement to Develooment Document Hazardous 
Substances Reaulations Federal Water Pollution Control Act 
as Amended 1972. Nov. 1975. ·· 

USEPA, Region V. Statement of Karl E. Bremer, USEPA, Reaion 
V, Chicaao, Il1., Before the Minnesota House Natural Resources 
and Environmental Protection Committee on House Bil.1 Number 
2492 Related to Prohibition of Sale, Manufacture, and Use 
of Polychlorinated Biohenyls (PCBs). Mar. 4, 1976. 

USEPA, Region V. Statement of Karl E. Bremer, USEPA, Reaion 
V, Chicago, !11., Before the House Environment Energy 
and Natural Resources Corrrnittee Related to Leaislation 
Re ulatin Use of Polvchlorinated Bi hen ls PCBs 
orinafield, Il 1. Apr. 27, 1976. 

USEPA, S&AO. Samolinq Survey Related to Possible Emission 
of Polychlorinated Biohenyls (PCBs) from the Incineration 
of Domestic Refuse. Oct.-Nov. 1975. 

US ERDA. An Aooraisal of Tests and Standards for the 
Evaluation of Electrical Insulating Fluids. Final Reoort. 
May 14, 1976. National Bureau of Standards. 

US ERDA. 
May 1976. 

Environmental Imoact of Polvchlorinated Siohenyli. 
Mitre Corp. MTR-7006. 

Westinghouse Co. Economic Imoact of Alternatives to PCBs. 
Undated. 

Wisconsin Association of Manufacturers and Corrmerce and 
the Wisconsin Paper Council. Statement Before the Senate 
Natural Resources Co1TVT1ittee and Assembly Environmental 
Quality Cormiitte~ Reiating to Prooosed NR 212. Sep. 21, 1976. 

USEPA-OTS. Microeconomic Imoacts of the Prooosed Markino and 
Disposal Reaulation for PCSs. EPA 560/6-77-013. April 197~ 
Versar, Inc. 

E. Other Information 

1. Fed era 1 Register Nati ces 

41 F.R. 14123-1.:I.136, April 1, 1976. "Polychlorinated Biphenyl 
Containing Wastes: Disposal Procedures. PTV." 

a.1 F.R. 23225, June 9, 1976. "Chloralkylene Fluids: Opinion 
Regarding Use as Dielectric Fluids." 

42 F.R. 6532-6555, February 2, 197i. "ioxic Poliutant Effluent 
Standards: Standards for Polychlorinated Biphenyls (PC3s); 
Final Decision." 
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41 F.R. 53692, December 8, 1976. "Polychlorinated Siphenyls 
(PCBs): Panel Discuss ion." 

41 F.R. 23225, June 9, 1976. "Polydimethylsiloxane: Opinion 
Regarding Use as Cool ants for Use in Transfonners." 

42 FR. 17487-17494, April 1, 1977. "Unavoidable Contaminants 
in Food and Food Packaging Materials: Polychlorinated 8ipheny1s 
(PCBs). 11 USDHEW 21 CFR Part 109. Docket No. 77n0080. 

2. Develocment Plan 

"Request for Approval of a Development Plan to Initiate the 
Regulatory Process for Polychlorinated 8iphenyls (?C3s)." 
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